Abstract This study examined barriers to and facilitators of cervical cancer screening among Somali immigrant women in Minnesota. We adopted the socioecological framework to illustrate screening barriers at multiple levels. We conducted 23 semi-structured key informant interviews and used a thematic exploratory approach to analyze the data. Barriers were classified into individual, community or health systems levels. Obstacles included lack of knowledge, religious beliefs, fatalism, fear, embarrassment, and lack of trust in the interpreters.
Introduction
Cervical cancer remains the second most common cancer among women of East African descent with a high level of mortality [1] [2] [3] . In 2012, the World Health Organization reported a cervical cancer incidence rate in Somalia of 34.8 new cases per 100,000 and mortality from cervical cancer at 22.5 per 100,000; these figures contrast sharply with the relatively low incidence and mortality for women in North America; 6.6 and 2.5 per 100,000 women, respectively [4] .
Due to political instability in various regions in Africa, an increasing number of refugees are resettling in other countries [5] . Somali immigrants account for the largest proportion of African refugees coming to the U.S. [6] . Given this population growth and cervical cancer incidence rates in the Somali women, there is a growing need to further explore their health seeking practices and behaviors. Advances in cervical cancer control have resulted in reduction of cervical cancer morbidity and mortality among the general U.S. population [7, 8] .This progress is largely attributed to the effectiveness of cervical cancer screening programs [9, 10] . Despite this progress, not all racial, ethnic or minority groups in the U.S. have benefitted equally [11, 12] .
Studies show lower cervical cancer screening rates among immigrant women compared to the general U.S. population [13] [14] [15] . One such group is the Somali immigrant women in the U.S., Two studies have shown that Somali women have lower cancer screening rates compared to other African immigrants groups [16, 17] . Carroll and colleagues found that Somali women were not familiar with the tests and concepts used for cancer screening services [18] . Other studies found that limited knowledge about cancer screening, language difficulties, fear of the test, embarrassment exposing one's body and negative past experiences have greatly contributed to the low use of cancer screening services in this immigrant population [19] [20] [21] [22] .
Although several studies identify barriers and facilitators to cancer screening among Somali immigrant women in the U.S., they do not explain how these barriers overlap across different ecological levels. To address this gap, we adopted the socio-ecological framework ( Fig. 1) [23] to cluster identified screening barriers at multiple levels. This framework has been utilized to develop multilevel intervention models to impact cancer screening behaviors [24] [25] [26] [27] . We conducted a qualitative study with the aim of exploring suitable language, structure, and context to describe cervical cancer prevention and screening methods among women in Minnesota's Somali community.
Methods
This work was a result of a partnership between a Minnesota based Somali community organization; New Americans Community Services (NACS) and the University of Minnesota. Using principles of community engagement; we conducted 23 key informant interviews to explore knowledge and barriers to cervical cancer screening among Somali immigrant women in Minnesota. The project was approved and monitored by the University of Minnesota Institutional Review Board.
Participants
Together, the UMN research team and NACS created a list of 55 potential participants for the informant interviews. This list consisted of women who are known to offer health related guidance for the Somali community, and had some formal/informal leadership roles in the Somali community such as medical interpreters, community health care workers, or health care providers. The participants were 18 years and older and of Somali descent.
Key Informant Interview Procedure
The NACS team identified two bilingual and bicultural Somali staff to train as interviewers. They were trained by the University staff on the use of semi-structured question sets, probing on unanticipated issues, process of audio and written recording, and basics of community based participatory research methods. Participants filled out a demographic survey prior to or after each interview. In-person interviews followed a semi-structured method, including open-ended questions and further probing by interviewers. The goal for questions 1 and 2 was to explore Somali women's knowledge about what they considered important health issues for women. Questions 3, 4 and 5 were directed at the content areas which assessed knowledge surrounding cervical cancer and screening. Questions 6 and 7 assessed the screening barriers and facilitators. (Table 1 
Data Analysis
All interviews were tape-recorded. Interviews conducted in English were transcribed by Verbal Ink (http://verbalink. com/). The interviews conducted in Somali were transcribed by one of the Somali speaking research staff, and the transcription was checked against the audio file by a second Somali research staff. Based on the interview questions and probes, two coders from the university team reviewed each transcript independently and identified emergent themes and subthemes based on the interviewees' statements. The research team met on a regular basis to cross-check each transcript for accuracy and reliability and developed a coding scheme that was uniformly applied to each transcript to identify recurring themes. For each transcript the codes were compared for reliability. A difference in interpretation by the coders was reconciled by presenting the divergent views to the research team and the NACS team, who came to a consensus pertaining to these differences. The socio-ecological framework ( Fig. 1) was used during the analysis to help guide the interpretation and organization of the reported cervical cancer screening barriers.
Results

Participant Characteristics
Of the 55 candidates initially identified, 23 participated in the interviews. More than half of the participants were between 26 abd 45 years old; approximately half had lived in Minnesota for 10 years or more (Table 2 ).
Themes
We identified and grouped the barriers to cervical cancer screening under three socio-ecological levels; individual, community and system level ( Fig. 1) . While some barriers overlap between categories, viewed collectively they provide a comprehensive framework on which to develop interventions that might address the complex obstacles surrounding cervical cancer screening. We will describe these multi-level screening barriers in detail below.
Individual Barriers
Knowledge Limitations
There was a general lack of knowledge around the benefits of cervical cancer screening. Many participants cited that individuals in the community did not feel a need to seek health nor see a need for a doctor if they were not sick. This presumption extended to multiple preventive health care services including breast and cervical cancer screening. Knowledge regarding risk factors for cervical cancer and the recommendation for cervical cancer screening was limited. Participants believed there was perception among individuals in the community that screening for cancer was unnecessary unless one was sick, experiencing vaginal bleeding, concerned with vaginal infection or had pain. There was limited distinction between standard gynecological cancer screening test and all other gynecological exams; it was reported that often a Somali woman might not know if she had undergone a cervical cancer screening test. Most participants indicated that screening was perceived as a sign of illness and the purpose was misinterpreted by many women.
Participants indicated that when they presented to clinics and were asked to undergo cervical cancer screening they did not know why the testing was necessary and often refused to do the screening tests. Most often they did not recognize themselves to be at risk for cervical cancer. The majority of women believed that a select number of women were perceived to be at risk for cervical cancer and this excluded women who were single, unmarried, divorced or older (Table 3 ; Quotes 1 and 2).
Religious Beliefs
Religion plays a significant role within the Somali community; the majority of participants identify themselves as Muslim. Participants indicated that teachings in the Koran advocated for taking care of one's health, but at the same a One subject declined to provide their age time everything that happens is understood to be under God's will. Prayer can help to keep one healthy and prevent illness. In addition prayer can help to heal. Religious individuals were perceived to be in good health. Accepting the will of God is important and many women reported that prevention has no impact because if God plans for someone to get sick, they will despite screening. Many people recognized cancer, similar to other illnesses as HIV/AIDS, as a type of punishment inflicted on the individual. Most women expressed a sense of fatalism; one was going to die the day they were supposed to die and participating in health prevention would not change this outcome (Table 3 ; Quotes 3 and 4).
Pain, Fear and Embarrassment
The process of undergoing pelvic examination was perceived to be invasive and use of instruments such as a speculum was identified as a problem. Some individuals reported hearing women who declined Pap smear testing upon knowledge that a speculum was going to be inserted into the vagina. They believed that the equipment itself would damage reproductive organs or impact ability to carry a pregnancy in the future.
Other women perceived undergoing a Pap test as a sign of a problem or indication that a woman is unhealthy or possibly experiencing infection. It was also often stated that although religion itself did not prevent them from seeing a male physician they would prefer a female physician if available. A health care provider like them and a woman of color was perceived positively. Some of them explicitly stated that they would never undergo screening by a man. Although some participants understood the role of Pap test, they reported embarrassment and concern about how the community would interpret undergoing the examination because undergoing a gynecologic examination implies being sexually active (Table 3 ; Quotes 5 and 6).
Community Barriers
Culture and Modesty
Most women reported that sexuality is not an openly discussed topic among community members. They connected discussions about cervical cancer screening with sexual health. They described a community perception that if you undergo a Pap smear testing you must be sexually active, so the practice of cervical cancer screening was only openly allowed for married women.
The majority of women reported that circumcision is a barrier to cervical cancer screening both at an individual and community level. Although few participants mentioned its cultural significance, many identified that circumcision did prevent them from tolerating a pelvic exam. They reported a perception within the community that most women are circumcised and a pelvic exam was reported to be ''culturally invasive''. Virginity is recognized as being very important in the Somali community and they reported that Pap tests for unmarried woman were not possible and unmarried women at any age would feel uncomfortable undergoing screening (Table 4 ; Quotes 1 and 2).
Perception for Unmarried, Young and Older Women
Sexual practices among younger woman were understood to be changing, however the overall community perception is that single women, divorced women, and older women do not need to undergo screening because they are not at risk for acquiring cervical cancer. Women from age 45-60 were described as ''older'' and therefore focused more on religious endeavors, so they were more likely to decline screening (Table 4 ; Quotes 3 and 4).
Stigma of Cancer
There was significant stigma related to cancer and people recognized that cancer was a difficult topic to discuss within the community. To some members in the community, cancer is understood to be a form of punishment from God. Individuals can be isolated from the community if they are sick from cancer. Some stated that they would rather die than know that they had cancer; they perceived cancer as a death sentence (Table 4 ; Quote 5). Systems Barriers
Language and Logistic Barriers
English is a second language for many Somali women and this remains a barrier to participation in screening, especially for older immigrants. Although many knew interpreter services were available, issues regarding trust in the interpreter, embarrassment around disclosing private issues to the interpreter, and the gender of the interpreter were identified as barriers. Participants reported a lack of time and competing demands on their time. In particular women often have multiple young children and have difficulties securing childcare and some lacked easy access to transportation. Participants indicated to us that women who did not possess health insurance find it challenging to participate in any health programs. Some women work part time and do not have insurance (Table 5 ; Quotes 1 and 2).
Trust in the Healthcare System
Lack of trust in the healthcare system and doctors is a major barrier to screening. Many participants questioned procedures that were recommended by physicians, and reported that they would often question all of the recommendations and second guess basic instructions. The health care system or the doctor was not perceived to be reliably operating to their benefit. Some reported that they would not follow the doctors' instructions without asking other women in the community if they should do so (Table 5 ; Quotes 3 and 4).
Discussion
Informant interviews conducted among Somali women in Minnesota revealed multiple barriers to cervical cancer screening. Using the socio-ecological framework to group the barriers, we were able to categorize them into three major levels, to make sense of which barriers overlap and at what levels (Fig. 1) . The Somali community is a relatively close community and women share their encounters and experiences with family and friends. Some of these experiences have not been pleasant and have created a negative perception about the healthcare system. Some of these views are discussed by Carol and colleagues the discordant health beliefs and the divergent expectations [28] . Cultural beliefs and religious practices are a significant part of this community and the impact of religion advocating for healthy life style as well as an emphasis on the role of god and prayer in predicting one's health were clearly identified. Our findings are consistent with other studies that have reported on these views of religion, and modesty in regards to cervical cancer screening [18, 20, 21] . At the system level, our study participants indicated that the health care providers who do not share their similar religious beliefs find it hard to understand why the women decline to screen. Fear, pain and embarrassment was specific at the individual level. Participants indicated that Somali women may share some health encounters and experiences with family and friends; however sexuality is not an openly discussed topic among community members. At the community level, overall the Somali women perceived the need for testing as a sign of poor health and or sexual activity outside of marriage. This perception in the community that older and divorced women are not at risk of cervical cancer creates stigma in the community resulting in some women choosing not to screen for fear of the community accusing them of being sexually active.
Participants indicated that the system based barriers are endemic to the complex US healthcare system. We concluded that a significant aspect of the lack of trust in the healthcare system was a result of the challenges Somali women experience in communicating with the healthcare providers despite the presence of interpreters. The interpreter is critical to navigating the health care system. In this close knit community, the women are not sure if their information is safe with the interpreters, thus they tend to avoid the seeking healthcare services all together unless they are ill. The language barriers reported by our participants are consistent with those reported in another study where women's experiences interacting with the healthcare system were unpleasant and thus created a negative perception about the Western healthcare system for these women [28] .
We believe that one of the ways to address English language as a barrier; is to develop programs that address this barrier at all levels. At the individual level, we will need to provide language appropriate messages that address cervical cancer and screening services. At the community level we will need to address the prevailing stigma surrounding sexual health and at the systems level, we will need to engage with all healthcare providers and develop ways to appropriately address cancer screening for communities that are not proficient in English.
A limitation of these data is that the Somali immigrant community in Minnesota may not be representative of the Somali immigrant population in the US; however the Minnesota Somali immigrant community is the largest in the country [29, 30] . In addition, the study selected informants who were more educated than the average Somali immigrant woman, as a result the information they provided may not be representative for those with a lower education level. However, we believe that to who participated provided us with views their own views and those from the community, since they were chosen to participate in the study based on their leadership roles and knowledge of the community practices.
Also, the interview topic was sensitive in nature, including exploration of women's sexual health, therefore there may be components of screening behavior that could not be fully ascertained using this method. The data are descriptive and therefore there is no basis for inferring causality.
Implications
Our study findings are supportive of an approach to cervical cancer prevention and overall women's health that engages on community, individual and health care system levels. There are barriers that were specific to a woman's knowledge around her individual risk factors. These were compounded by the community's inaccurate perception of risk. Thus any approaches to intervention would have to design solutions that target multiple levels. Knowledge of cultural barriers as well as issues around modesty and sexual practices are needed as health care systems and practitioners engage Somali women in cervical cancer prevention. Non-traditional, innovative methods of cervical cancer screening that do not require a pelvic exam and Pap testing may be applicable to this community.
